Poster Sessions C427 among the B-family DNA polymerases, which include all eukaryotic replicative DNA polymerases, E. coli DNA pol II and eukaryotic pol ζ are exceptional and specialized for translesion and mutagenic DNA synthesis (2). In this presentation, different mechanisms of translesion synthesis by a B-family member and the Y-family human DNA pol η will be discussed. The key to the specificity of DNA polymerases, whether in high-fidelity replication or translesion synthesis, appears to be two Mg2+ ions essential for the catalysis. O 2 materials exhibit opposite trends in terms of selectivity of chlorine and oxygen production, presenting interesting examples of local and electronic structures effects on catalytic performance of the materials. At the same time, the nature of "active sites" in both materials for both gas evolution processes is poorly understood due to the lack of structural information for these doped RuO 2 based oxides.
Implication to the catalytic process of hemeproteins
Investigations to clarify the orbital interactions or the nature of the chemical bonds between metals and ligands in the metalloproteins are quite important not only for understanding their functional activation mechanisms, but also for the development of the related catalysts or functional materials. For example, in the case of hemeproteins, the catalytic activation mechanisms are closely connected with the electronic structures of central heme. Thus, the dπ-pπ interactions among iron(III) d-orbitals, frontier orbitals of porphyrin ring and axial ligands should be the essential manipulators in the functional activation mechanisms of the hemeproteins.
In the course of the study, we and others clarified that the nonplanarity of the heme, which is induced by the protein environment, is one of the key-factors to control the functions in these catalytic cycles, because the non-planarity of the heme largely changes their electronic structure. Since it is generally quite difficult to examine the systematic studies on the subject such as correlation between the non-planarity and the electronic structures in bio-system, the model complexes studies are necessary in most cases. A number of the spectroscopic studies together with the quantum chemical calculations have been reported so far, but there are little studies that actually see chemical bonds in valence electron level experimentally. Although this is mainly because of the deficiency in the power of the X-ray source in the past, recent 3 rd generation synchrotron X-ray light source make us possible to carry out the charge density study by single crystal X-ray method. Here we report the experimental electronic structure observation in the model of the nonplanar heme, which can be considered as the models for the various heme proteins, by means of the single crystal synchrotron Xray structure analysis at the valence electron level. We also describes the "Spincrossover Triangle" system, which are closely connected with the catalytic process of the hemeproteins, that respond to the external stimuli. SbVO 4 series of compounds could be used as a catalyst for the production of 20% cheaper acrylonitrile by the ammoxidation of propane compared to current method producing 8×10 6 ton/year. In the non-stoichiometric series described as Sb 0.9 V 0.9+x 0.2-x O 4 (0≤x≤0.2), cation vacancies () are introduced in the basic rutile type-structure following the mechanism: 4V 3+ →3V 4+ + , while antimony remains as Sb
5+
. The reduced phase richest in V 3+ has been reported to be Sb 0.9 V 1.1 O 4 , which shows by electron diffraction superlattice reflections characteristic of a 2-fold rutile superstructure along c. However the X-ray powder diffraction pattern showed only basic rutile reflections (a r = 4.6085(1), c r = 3.0867(1) Å, S.G. P4 2 /mnm). The careful reciprocal lattice study by electron diffraction has revealed the following unit cell for the rutile superstructure: a =√2a r , b = √2b r , c = 2c r . (subindex r refers to the basic rutile unit cell). Its space group, I4 1 md, was determined by means of CBED. A structural model based on alternating Sb and V cations ordering along c in the chains of edge-sharing octahedra was proposed. No cation vacancies have been observed for this reduced phase, while for the compounds synthesized in oxidizing conditions the presence of vacancies has been confirmed. In fact, electron diffraction experiments have shown that vacancies order in the basic rutile structure giving rise to a modulated structure on the other end member of the series, namely Sb 0.9 V 0.9 O 4 . On the other hand, our magnetic susceptibility studies indicate for the first time possible magnetic ordering. Thus for the magnetic structure determination we performed the study of 3 different samples of the series Sb 0.9 V 0.9+x 0.2-x O 4 by using neutron diffraction: 1) a reduced phase rich on V 3+ which shows the nuclear superstructure by Sb-V ordering. 2) an oxidized phase rich on V 4+ which shows the vacancies ordering. 3) an intermediate phase which shows Sb-V disorder. In this way, we try to determine the magnetic structure of reduced SbVO 4 coming from the ordering of vanadium magnetic moments, which certainly takes place at T N ~50K, and to study how the substitution of V 3+ (S=1) by V 4+ (S = ½), while the synthesis conditions become more oxidizing, affects the spin arrangement in Sb 0.9 V 0.9+x 0.2-x O 4 . This order seems to be destroyed by the appearance of vacancies and the chemical disorder in the cations positions. To follow the evolution of the order parameter we carried out neutron diffraction experiments ranging at temperatures from room (RT) to 1.5K. Another aim is to confirm the model of nuclear superstructure that we proposed based on the electron diffraction and HRTEM data, as far as it is not possible to measure the intensity in an absolute scale with the mentioned technique, and due to the higher contrast for the cations involved which is achievable with neutron diffraction compared with X-rays. The fact that V coherent scattering length for neutrons is rather small give us an obvious advantage to determine the superstructure due to alternating Sb-V occupation of two sites split from the substructure. To measure the samples at RT we used high resolution neutron powder diffraction. Due to the unique property of the neutrons to interact with ordered magnetic moments, the magnetic scattering coming from the V spins could be constrained to its crystallographic position, giving more information than at first glance could be expected by its almost null nuclear scattering. Weak reflections could be associated to the vacancies modulation in the oxidized sample.
